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(54) WHITE POLYESTER FILM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a white polyester film for liquid crystal display reflection 
panel suitable for use as a substrate for liquid crystal display reflection panel which gives 
brighter screen and higher reflection rate using titanium oxide. 

SOLUTION: This white polyester film comprises 15 to 40 wt.% of titanium oxide having an 
average particle size of 0.1 to 0.5 fjl m, with 3 to 25% void rate, and is characterized in that an 
average reflection rate of light in the range of 400 to 700 nm wave length is 90% or more and a 
reflection rate of light at 390 nm wave length is 75% or more. 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A white polyester film which contains titanium oxide with a mean particle diameter of 
0.1-0.5 micrometer 15 to 40% of the weight, and is characterized by reflectance in wavelength of 
light whose average reflectance in a wavelength band of light whose void fractions are 3 to 25% 
and 400-700 nm is not less than 90% and 390 nm being not less than 75%. 
[Claim 2]The white polyester film according to claim 1 which contains a fluorescent brightener 
0.01 to 0.2% of the weight further in addition to titanium oxide. 

[Claim 3]The white polyester film according to claim 1 or 2 which contains particles other than 
titanium oxide 5 or less % of the weight further in addition to titanium oxide. 
[Claim 4]The white polyester film according to claim 1 which laminated a layer which consists of 
polyester which contains a lubricant particle 0.01 to 10% of the weight to one side or both sides 
of a white polyester film. 

[Claim 5]The white polyester film according to claim 1 which laminated a coating layer to one 
side or both sides of a white polyester film. 

[Claim 6]The white polyester film according to any one of claims 1 to 5 used as a liquid crystal 
display light reflector substrate. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention about a white polyester film about the optimal white 
polyester film for the detailed substrate for light reflectors for liquid crystal displays, When a 
liquid crystal display is illuminated in a light in more detail, it is related with the white polyester 
film used for the liquid crystal display light reflector which can constitute the substrate for light 
reflectors with which a brighter screen is obtained. 
[0002] 

[Description of the Prior Art]When illuminating a liquid crystal display, the back light method 
which applies a light from the back of a display was adopted conventionally, but a side light 
system as shown in JP,63-62104,A has come to be widely used in recent years from the merit 
which can be uniformly illuminated with a thin shape. A side light system is a method illuminated 
using a cold cathode tube etc. from edge, such as an acrylic board with a certain thickness. 
According to this method, the illumination light is uniformly distributed by halftone dot printing 
provided in the inside of a liquid crystal display, and there is an advantage from which a screen 
with a uniform luminosity is obtained. In order to install lighting in the edge part instead of the 
back of a screen, there is also an advantage made to a thin shape from a back light method. In 
order to prevent the escape on the back of a screen of the illumination light inside a liquid 
crystal display, the light reflector is installed in the back of a screen. In this composition, in order 
to obtain a brighter screen, the high reflexivity of light is required as thin film-ization of a light 
reflector. 

[0003]Although the method of for example making the ease of workability and titanium oxide 
since it is cheap contain is mentioned as a white polyester film for liquid crystal display light 
reflectors in alignment with this purpose, There was a limit in improvement in reflectance only by 
addition of titanium oxide etc. as indicated to JP,8-16175,B, and there was a problem that the 
luminosity of a screen was not enough. 
[0004] 

[Problem(s) to be Solved by the Invention] Even if this invention solves this problem and titanium 
oxide is used for it, it is high reflectance more, and an object of this invention is to use for the 
substrate for liquid crystal display light reflectors with which a brighter screen is obtained, and to 
provide the optimal white polyester film for liquid crystal display light reflectors. 
[0005] 

[Means for Solving the Problem]This invention persons reached this invention, as a result of 
inquiring wholeheartedly that the aforementioned white polyester film for liquid crystal display 
light reflectors should be developed. Namely, this invention contains titanium oxide with a mean 
particle diameter of 0.1-0.5 micrometer 15 to 40% of the weight, A void fraction is a white 
polyester film, wherein reflectance in wavelength of light whose average reflectance in a 
wavelength band of light which is 400-700 nm is not less than 90% and 390 nm is not less than 
75% 3 to 25%. 

[0006]As for a white polyester film of this invention, it is preferred to take the following modes. 
1. In addition to titanium oxide, contain a fluorescent brightener 0.01 to 0.2% of the weight 



further. 

2. In addition to titanium oxide, contain particles other than titanium oxide 5 or less % of the 
weight further. 

3. Laminate a layer which consists of polyester which contains a lubricant particle 0.01 to 10% of 
the weight to one side or both sides of a white polyester film. 

4. Laminate a coating layer to one side or both sides of a white polyester film. 
[0007] 

[Embodiment of the Invention]Hereafter, this invention is explained in detail. 
[0008]As polyester which constitutes the film of polyester this invention, Are diol and 
dicarboxylic acid polymer produced by making carry out a polycondensation reaction, and as 
dicarboxylic acid, For example, terephthalic acid, isophthalic acid, 2,6-naphthalene dicarboxylic 
acid, 4,4'-diphenyldicarboxylic acid, adipic acid, sebacic acid, etc. are used preferably, and with 
diol. For example, ethylene glycol, 1 ,4-butanediol, 1, 4-cyclohexane dimethanol, 1,6-hexanediol, 
etc. are used preferably. Polyethylene terephthalate and especially polyethylene 2,6-naphthalene 
dicarboxylate are preferred in these. These polyester may be gay polyester or may be 
copolymerized polyester. As a copolymer component, for example A diethylene glycol, neopentyl 
glycol, Dicarboxylic acid components, such as diol components, such as polyalkylene glycol, 
adipic acid, sebacic acid, phthalic acid, isophthalic acid, 2,6-naphthalene dicarboxylic acid, and 5- 
sodium sulfoisophtharate, are raised. 

[0009]In this polyester, various publicly known additive agents, for example, an antioxidant, a 
spray for preventing static electricity, etc. may be added. As polyester in this invention, 
polyethylene terephthalate is preferred. Polyethylene terephthalate is excellent in a water 
resisting property, endurance, chemical resistance, etc. 

[0010]the white film of addition particle this invention — a titanium oxide particle with a mean 
particle diameter of 0.1-0.5 micrometer — 15 to 40 % of the weight — desirable — 20 to 35 % of 
the weight — range content is carried out. If content is less than 1 5 % of the weight, the average 
reflectance in the wavelength band of 400-700-nm light will not reach to 90%, but if it, on the 
other hand, exceeds 40 % of the weight, it will become the ductile inferior thing and the 
productive efficiency at the time of film film production will get remarkably bad. 
[0011]As for the white film of this invention, it is preferred to contain particles other than 
titanium oxide 5 or less % of the weight. If it exceeds 5 % of the weight, ductility will be inferior 
and it will become what has bad productivity. As the above-mentioned particles, in order not to 
bar the effect of a fluorescent brightener, particles without the absorption of light are preferred. 
The particles which a void tends to form are more preferred. Inactive inorganic particles, such as 
silica, calcium carbonate, alumina, calcium phosphate, talc, clay, and barium sulfate, silicone, 
bridge construction polystyrene, and organic particles like styrene divinylbenzene copolymer can 
be preferably mentioned as these particles. 

[0012]As for a titanium oxide particle and particles other than titanium oxide, before carrying out 
addition content to polyester, it is preferred to use a refinery process and to perform particle 
diameter control and coarse particle removal. As an industrial means of a generation process, a 
jet mill, a ball mill, etc. are mentioned as a grinding means, and dry type or a wet centrifuge is 
mentioned as a classification method. These means may combine two or more sorts, and, of 
course, it may refine gradually. 

[0013]Various kinds of methods can be used as a method of making polyester containing 
particles. The following methods can be mentioned as the typical method. 

(a) How to add before addition or a polycondensation reaction start before the ester exchange 
reaction at the time of polyester synthesis, or the end of an esterification reaction. 

(b) How to add and carry out melt kneading to polyester. 

(c) How to manufacture the master pellets which carried out abundant addition of titanium oxide 
or other lubricant in the method of the above-mentioned (a) and (b), to knead with the polyester 
which does not contain these additive agents, and to make the additive of the specified quantity 
contain. 

[0014]When using the method of adding at the time of the polyester synthesis of said (a), adding 
to the system of reaction is preferred as a slurry which distributed particles to glycol. 



[001 5]As for the polyester film of polyester film this invention, it is preferred that a void fraction 
is 3 to 20% of range preferably 2.5 to 25%. a void fraction — the numerousness of the voids 
(opening) in a film — a table — the light which is a thing in the bottom and entered into the film 
by existence of this void causes reflection by the interface of film polymer and air, and is 
presumed to bring an effect to improvement in the reflectance of a film. If a void fraction is less 
than 3%, the average reflectance in the wavelength band of 400-700-nm light will fall, on the 
other hand, extension of a film becomes difficult and, as for the thing exceeding 25%, productive 
efficiency gets remarkably bad. 

[0016]In order to make a void form in the inside of a film, immiscible polymer of a high-melting 
point is finely distributed in a film base material, for example, polyester, and it is attained by 
extending it. Although one axis may be sufficient as extension, it is biaxial stretching preferably. 
When extending, a void is formed in the circumference of an immiscible polymer particle, and it 
becomes possible to obtain high reflectance more. As immiscible polymer, the Polly 3- 
methylbutene 1, the Polly 4-methylpentene- 1, polyvinyl t-butane, 1,4-Torrance Polly 2,3- 
dimethylbutadiene, polyvinyl cyclohexane, Polystyrene, polymethylstyrene, polydimethylstyrene, 
polyfluorostyrene, Polly 2-methyl-4-fluorostyrene, polyvinyl t-butyl ether, cell roll triacetate, cell 
roll tripropionate, polyvinyl fluoride, polychlorotrifluoroethylene resin, etc. are mentioned. 
Especially, polyolefine, especially the Polly 4-methylpentene- 1 are preferred. 
[0017]Void means forming other than the above may be used. For example, the foaming agent 
which consists of carbonate, such as sodium carbonate and potassium carbonate, is added, The 
method (JP,58-50624,B) of carrying out foamed type nature, and citrate, Triethyl citrate, sodium 
acid citrate, calcium citrate, tricarballylic acid, Sodium tricarballylic acid, calcium tricarballylic 
acid, ethane tricarboxylic acid triethyl, Sodium ethanetricarboxylate, methane tricarboxylic acid 
triethyl, It is sodium methanetricarboxylate, butane tricarboxylic acid triethyl, and sodium 
butanetricarboxylate, butanetetracarboxylic acid, etc., and two or more these foaming agent 
independent or these foaming agents may be mixed. The Ca salt of the aliphatic monocarboxylic 
acid whose carbon number a foaming auxiliary may be added if needed and is ten or more as a 
foaming auxiliary, The compound chosen from the group which consists of ester of the aliphatic 
monocarboxylic acid Zn salt, Mg salt, Na salt, aluminum salt, Pb salt, Mn salt, and whose carbon 
number are ten or more is preferred, and may use together two or more sorts of these foaming 
auxiliaries. The addition of a foaming auxiliary is a grade which does not influence the physical 
properties of a film, and its 0.01 to 5 % of the weight is preferred. 

[0018]The uniform mixture of polyethylene terephthalate and polycarbonate is heated in 
temperature of 250-350 **, It may be made to react, it may maintain at the cooking temperature 
until C0 2 separates, and the method (JP,47-38875,B) of expanding a reaction mixture after that 
or the physical foam means which adds water addition and a super-seaside fluid to melting 
polymer may be used. 

[0019]The film of this invention may be a monolayer film and may be a laminated film. As a 
laminated film, the composition which laminated the layer which consists of polyester is 
preferably mentioned to one side or both sides of a white polyester film. As for the layer which 
consists of said polyester, it is preferred to contain a lubricant particle 0.01 to 10% of the weight. 
The kind and mean particle diameter of a lubricant particle apply to particles other than the 
above-mentioned titanium oxide correspondingly. 

[0020] 10-300 micrometers of thickness [ 12-250 micrometers of] of the film of this invention 
are 13-188 micrometers still more preferably preferably on the whole. In the case of a laminated 
film, the thickness ratio of each class has the preferred range of (layer which consists of 
polyester)/(white polyester film layer) =0.01 - 3. 

[0021]the polyester film of fluorescent brightener this invention — a fluorescent brightener — 
0.01 to 0.2% of the weight of the range — 0.01 to 0.1% of the weight of the thing being done for 
range content is preferably preferred. As a kind of fluorescent brightener, alumnus-1 (made in 
Eastman), Uvitex-MD (made by Ciba-Geigy), JP-Conc (made by Nippon Chemical Works), etc. 
are raised. 

[0022]In less than 0.01 % of the weight, the addition of a fluorescent brightener does not become 



what has enough illumination, when the reflectance of the wavelength band of 390-nm light 
considers it as the circumference light reflector of lower from the above-mentioned reflectance. 
If it exceeds 0.2 % of the weight, since the characteristic color which a fluorescent brightener 
has appears, it is not desirable. 

[0023]It is preferred to provide a coating layer in one side or both sides of a white film of coating 
layer this invention. A coating layer is provided in order to improve the adhesive property of the 
white film of this invention, and the liquid crystal display parts pasted together, and the resin 
which does easy adhesiveness so can be used for it as the ingredient. As this resin, various resin 
of thermoplastics or thermosetting resin can use it. For example, they are polyester, polyamide, 
polyester amide, polyvinyl chloride, poly(meta) acrylic ester, polyurethane, polyvinyl chloride, 
polystyrene, polyolefines, these copolymers, and mixed material. Polyester, poly(meta) acrylic 
ester, and polyurethane are especially preferred. What added the cross linking agent and 
constructed the bridge may be used. As a solvent of a coating ointment, an organic solvent and 
mixtures, such as toluene, ethyl acetate, and methyl ethyl ketone, can be used, and also it is 
good also considering water as a solvent. 

[0024]The coat which makes copolyester, polyalkylene oxide, and particles polyester film with 
the main ingredients in this invention may be laminated to one side or both sides of the 
outermost layer. 

[0025]As an ingredient which forms a coat in this invention, other resin, such as melamine resin, 
a spray for preventing static electricity, colorant, a surface-active agent, etc. can be used in 
addition to the above-mentioned ingredient. 

[0026]After applying the solution which contains the ingredient which forms a coat in the 
polyester film which can be extended, for example as a formation method of the above- 
mentioned coating layer, it can laminate by drying and extending and heat-treating if needed. The 
solids concentration of this solution is usually 30 or less % of the weight, and its 10 or less % of 
the weight is still more preferred. 

[0027]The polyester film in which the above-mentioned extension is possible is unextended 
polyester film, uniaxial-stretching polyester film, or a biaxially oriented polyester film. Especially 
the vertical extension polyester film that carried out uniaxial stretching to the extruding direction 
(lengthwise direction) of this inner film is preferred. 

[0028]When applying solution to polyester film, if it carries out by the usual coating process, i.e., 
the process separated from the manufacturing process of this film to the polyester film which 
carried out biaxial-stretching heat setting, it is easy to involve in dust, dust, etc. and is not 
desirable. Spreading in an atmosphere cleaner than this viewpoint, i.e., spreading by the 
manufacturing process of a film, is preferred. And according to this spreading, the adhesion to 
the polyester film of a coat improves further. 

[0029]As a coating method, the publicly known arbitrary methods of spreading are applicable, for 
example, the roll coat method, the gravure coating method, the roll brush method, a spray 
coating method, the air knife coat method, the impregnating method, the curtain coat method, 
etc. — it can be independent, or it can combine and can use. As for coverage, per [ it is 
running / 0.5-20g ] 1 m of film 2 , and also 1-1 Og are preferred. As for aquosity liquid, it is 
preferred to use as a water dispersion or emulsified liquid. 

[0030]The polyester film of manufacturing method this invention of a film can be manufactured 
using the film production method known from the former, such as the tenter method and a 
tubular film process. The biaxial-stretching method using the tenter as an example is explained 
below. 

[0031]That is, the polyester composition containing a desired ingredient is heated, melt kneading 
is carried out with an extruder, it extrudes on the cooling drum which rotates from a slit shape 
die, and an unextended sheet is fabricated. This is succeedingly heated with roll heating, infrared 
heat, etc., it extends to a lengthwise direction, and a vertical oriented film is obtained. It is 
preferred to perform this extension using the peripheral speed difference of two or more rolls. As 
for extension temperature, it is preferred to consider it as a temperature higher than the glass 
transition point (Tg) of polyester and also a temperature higher 20-40 ** than Tg. Although draw 



magnification is based also on the demand characteristics of this use, it is preferred that it takes 
2.5 or more times for 4.0 or less times. It is preferred preferably that it takes 2.8 or more times 
for 3.9 or less times. When the thickness spots of a film will worsen and a good film will not be 
obtained, if it is 2.5 or less times, but it is 4.0 or more times, it becomes easy to generate a 
fracture and there is a problem during film production. 
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TECHNICAL FIELD 



[Field of the Invention]This invention about a white polyester film about the optimal white 
polyester film for the detailed substrate for light reflectors for liquid crystal displays, When a 
liquid crystal display is illuminated in a light in more detail, it is related with the white polyester 
film used for the liquid crystal display light reflector which can constitute the substrate for light 
reflectors with which a brighter screen is obtained. 
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PRIOR ART 



[Description of the Prior Art]When illuminating a liquid crystal display, the back light method 
which applies a light from the back of a display was adopted conventionally, but a side light 
system as shown in JP,63~62104,A has come to be widely used in recent years from the merit 
which can be uniformly illuminated with a thin shape. A side light system is a method illuminated 
using a cold cathode tube etc. from edge, such as an acrylic board with a certain thickness. 
According to this method, the illumination light is uniformly distributed by halftone dot printing 
provided in the inside of a liquid crystal display, and there is an advantage from which a screen 
with a uniform luminosity is obtained. In order to install lighting in the edge part instead of the 
back of a screen, there is also an advantage made to a thin shape from a back light method. In 
order to prevent the escape on the back of a screen of the illumination light inside a liquid 
crystal display, the light reflector is installed in the back of a screen. In this composition, in order 
to obtain a brighter screen, the high reflexivity of light is required as thin film-ization of a light 
reflector. 

[0003]Although the method of for example making the ease of workability and titanium oxide 
since it is cheap contain is mentioned as a white polyester film for liquid crystal display light 
reflectors in alignment with this purpose, There was a limit in improvement in reflectance only by 
addition of titanium oxide etc. as indicated to JP,8-16175,B, and there was a problem that the 
luminosity of a screen was not enough. 
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EFFECT OF THE INVENTION 



[Effect of the Invention]According to this invention, even if it uses titanium oxide, it becomes 
possible to use for the substrate for liquid crystal display light reflectors with which a brighter 
screen is obtained, and to obtain the optimal white polyester film for liquid crystal display light 
reflectors with high reflectance, more, and the industrial value is high. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention]Even if this invention solves this problem and titanium 
oxide is used for it, it is high reflectance more, and an object of this invention is to use for the 
substrate for liquid crystal display light reflectors with which a brighter screen is obtained, and to 
provide the optimal white polyester film for liquid crystal display light reflectors. 
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MEANS 



[Means for Solving the Problem]This invention persons reached this invention, as a result of 
inquiring wholeheartedly that the aforementioned white polyester film for liquid crystal display 
light reflectors should be developed. Namely, this invention contains titanium oxide with a mean 
particle diameter of 0.1-0.5 micrometer 15 to 40% of the weight, A void fraction is a white 
polyester film, wherein reflectance in wavelength of light whose average reflectance in a 
wavelength band of light which is 400-700 nm is not less than 90% and 390 nm is not less than 
75% 3 to 25%. 

[0006]As for a white polyester film of this invention, it is preferred to take the following modes. 

1. In addition to titanium oxide, contain a fluorescent brightener 0.01 to 0.2% of the weight 
further. 

2. In addition to titanium oxide, contain particles other than titanium oxide 5 or less % of the 
weight further. 

3. Laminate a layer which consists of polyester which contains a lubricant particle 0.01 to 10% of 
the weight to one side or both sides of a white polyester film. 

4. Laminate a coating layer to one side or both sides of a white polyester film. 
[0007] 

[Embodiment of the Invention]Hereafter, this invention is explained in detail. 
[0008]As polyester which constitutes the film of polyester this invention, Are diol and 
dicarboxylic acid polymer produced by making carry out a polycondensation reaction, and as 
dicarboxylic acid, For example, terephthalic acid, isophthalic acid, 2,6-naphthalene dicarboxylic 
acid, 4,4'-diphenyldicarboxylic acid, adipic acid, sebacic acid, etc. are used preferably, and with 
diol. For example, ethylene glycol, 1 ,4-butanediol, 1, 4-cyclohexane dimethanol, 1,6-hexanediol, 
etc. are used preferably. Polyethylene terephthalate and especially polyethylene 2,6-naphthalene 
dicarboxylate are preferred in these. These polyester may be gay polyester or may be 
copolymerized polyester. As a copolymer component, for example A diethylene glycol, neopentyl 
glycol, Dicarboxylic acid components, such as diol components, such as polyalkylene glycol, 
adipic acid, sebacic acid, phthalic acid, isophthalic acid, 2,6-naphthalene dicarboxylic acid, and 5- 
sodium sulfoisophtharate, are raised. 

[0009]In this polyester, various publicly known additive agents, for example, an antioxidant, a 
spray for preventing static electricity, etc. may be added. As polyester in this invention, 
polyethylene terephthalate is preferred. Polyethylene terephthalate is excellent in a water 
resisting property, endurance, chemical resistance, etc. 

[0010]the white film of addition particle this invention — a titanium oxide particle with a mean 
particle diameter of 0.1-0.5 micrometer — 1 5 to 40 % of the weight — desirable — 20 to 35 % of 
the weight — range content is carried out. If content is less than 1 5 % of the weight, the average 
reflectance in the wavelength band of 400-700-nm light will not reach to 90%, but if it, on the 
other hand, exceeds 40 % of the weight, it will become the ductile inferior thing and the 
productive efficiency at the time of film film production will get remarkably bad. 
[001 1]As for the white film of this invention, it is preferred to contain particles other than 
titanium oxide 5 or less % of the weight. If it exceeds 5 % of the weight, ductility will be inferior 
and it will become what has bad productivity. As the above-mentioned particles, in order not to 



bar the effect of a fluorescent brightener, particles without the absorption of light are preferred. 
The particles which a void tends to form are more preferred. Inactive inorganic particles, such as 
silica, calcium carbonate, alumina, calcium phosphate, talc, clay, and barium sulfate, silicone, 
bridge construction polystyrene, and organic particles like styrene divinylbenzene copolymer can 
be preferably mentioned as these particles. 

[001 2]As for a titanium oxide particle and particles other than titanium oxide, before carrying out 
addition content to polyester, it is preferred to use a refinery process and to perform particle 
diameter control and coarse particle removal. As an industrial means of a generation process, a 
jet mill, a ball mill, etc. are mentioned as a grinding means, and dry type or a wet centrifuge is 
mentioned as a classification method. These means may combine two or more sorts, and, of 
course, it may refine gradually. 

[001 3]Various kinds of methods can be used as a method of making polyester containing 
particles. The following methods can be mentioned as the typical method. 

(a) How to add before addition or a polycondensation reaction start before the ester exchange 
reaction at the time of polyester synthesis, or the end of an esterification reaction. 

(b) How to add and carry out melt kneading to polyester. 

(c) How to manufacture the master pellets which carried out abundant addition of titanium oxide 
or other lubricant in the method of the above-mentioned (a) and (b), to knead with the polyester 
which does not contain these additive agents, and to make the additive of the specified quantity 
contain. 

[0014]When using the method of adding at the time of the polyester synthesis of said (a), adding 
to the system of reaction is preferred as a slurry which distributed particles to glycol. 
[0015]As for the polyester film of polyester film this invention, it is preferred that a void fraction 
is 3 to 20% of range preferably 2.5 to 25%. a void fraction — the numerousness of the voids 
(opening) in a film — a table — the light which is a thing in the bottom and entered into the film 
by existence of this void causes reflection by the interface of film polymer and air, and is 
presumed to bring an effect to improvement in the reflectance of a film. If a void fraction is less 
than 3%, the average reflectance in the wavelength band of 400-700-nm light will fall, on the 
other hand, extension of a film becomes difficult and, as for the thing exceeding 25%, productive 
efficiency gets remarkably bad. 

[0016]In order to make a void form in the inside of a film, immiscible polymer of a high-melting 
point is finely distributed in a film base material, for example, polyester, and it is attained by 
extending it. Although one axis may be sufficient as extension, it is biaxial stretching preferably. 
When extending, a void is formed in the circumference of an immiscible polymer particle, and it 
becomes possible to obtain high reflectance more. As immiscible polymer, the Polly 3- 
methylbutene 1, the Polly 4-methylpentene- 1, polyvinyl t-butane, 1,4-Torrance Polly 2,3- 
dimethylbutadiene, polyvinyl cyclohexane, Polystyrene, polymethylstyrene, polydimethylstyrene, 
polyfluorostyrene, Polly 2-methyl-4-fluorostyrene, polyvinyl t-butyl ether, cell roll triacetate, cell 
roll tripropionate, polyvinyl fluoride, polychlorotrifluoroethylene resin, etc. are mentioned. 
Especially, polyolefine, especially the Polly 4-methylpentene- 1 are preferred. 
[001 7]Void means forming other than the above may be used. For example, the foaming agent 
which consists of carbonate, such as sodium carbonate and potassium carbonate, is added, The 
method (JP,58-50624,B) of carrying out foamed type nature, and citrate, Triethyl citrate, sodium 
acid citrate, calcium citrate, tricarballylic acid, Sodium tricarballylic acid, calcium tricarballylic 
acid, ethane tricarboxylic acid triethyl, Sodium ethanetricarboxylate, methane tricarboxylic acid 
triethyl, It is sodium methanetricarboxylate, butane tricarboxylic acid triethyl, and sodium 
butanetricarboxylate, butanetetracarboxylic acid, etc., and two or more these foaming agent 
independent or these foaming agents may be mixed. The Ca salt of the aliphatic monocarboxylic 
acid whose carbon number a foaming auxiliary may be added if needed and is ten or more as a 
foaming auxiliary, The compound chosen from the group which consists of ester of the aliphatic 
monocarboxylic acid Zn salt, Mg salt, Na salt, aluminum salt, Pb salt, Mn salt, and whose carbon 
number are ten or more is preferred, and may use together two or more sorts of these foaming 
auxiliaries. The addition of a foaming auxiliary is a grade which does not influence the physical 
properties of a film, and its 0.01 to 5 % of the weight is preferred. 



[0018]The uniform mixture of polyethylene terephthalate and polycarbonate is heated in 
temperature of 250-350 **, It may be made to react, it may maintain at the cooking temperature 
until C0 2 separates, and the method (JP,47-38875,B) of expanding a reaction mixture after that 
or the physical foam means which adds water addition and a super-seaside fluid to melting 
polymer may be used. 

[0019]The film of this invention may be a monolayer film and may be a laminated film. As a 
laminated film, the composition which laminated the layer which consists of polyester is 
preferably mentioned to one side or both sides of a white polyester film. As for the layer which 
consists of said polyester, it is preferred to contain a lubricant particle 0.01 to 10% of the weight. 
The kind and mean particle diameter of a lubricant particle apply to particles other than the 
above-mentioned titanium oxide correspondingly. 

[0020] 10-300 micrometers of thickness [ 12-250 micrometers of] of the film of this invention 
are 13-188 micrometers still more preferably preferably on the whole. In the case of a laminated 
film, the thickness ratio of each class has the preferred range of (layer which consists of 
polyester)/(white polyester film layer) =0.01 - 3. 

[0021 ]the polyester film of fluorescent brightener this invention — a fluorescent brightener — 
0.01 to 0.2% of the weight of the range — 0.01 to 0.1% of the weight of the thing being done for 
range content is preferably preferred. As a kind of fluorescent brightener, alumnus-1 (made in 
Eastman), Uvitex-MD (made by Ciba-Geigy), JP-Conc (made by Nippon Chemical Works), etc. 
are raised. 

[0022]In less than 0.01 % of the weight, the addition of a fluorescent brightener does not become 
what has enough illumination, when the reflectance of the wavelength band of 390-nm light 
considers it as the circumference light reflector of lower from the above-mentioned reflectance. 
If it exceeds 0.2 % of the weight, since the characteristic color which a fluorescent brightener 
has appears, it is not desirable. 

[0023]It is preferred to provide a coating layer in one side or both sides of a white film of coating 
layer this invention. A coating layer is provided in order to improve the adhesive property of the 
white film of this invention, and the liquid crystal display parts pasted together, and the resin 
which does easy adhesiveness so can be used for it as the ingredient. As this resin, various resin 
of thermoplastics or thermosetting resin can use it. For example, they are polyester, polyamide, 
polyester amide, polyvinyl chloride, poly(meta) acrylic ester, polyurethane, polyvinyl chloride, 
polystyrene, polyolefines, these copolymers, and mixed material. Polyester, poly(meta) acrylic 
ester, and polyurethane are especially preferred. What added the cross linking agent and 
constructed the bridge may be used. As a solvent of a coating ointment, an organic solvent and 
mixtures, such as toluene, ethyl acetate, and methyl ethyl ketone, can be used, and also it is 
good also considering water as a solvent. 

[0024]The coat which makes copolyester, polyalkylene oxide, and particles polyester film with 
the main ingredients in this invention may be laminated to one side or both sides of the 
outermost layer. 

[0025]As an ingredient which forms a coat in this invention, other resin, such as melamine resin, 
a spray for preventing static electricity, colorant, a surface-active agent, etc. can be used in 
addition to the above-mentioned ingredient. 

[0026]After applying the solution which contains the ingredient which forms a coat in the 
polyester film which can be extended, for example as a formation method of the above- 
mentioned coating layer, it can laminate by drying and extending and heat-treating if needed. The 
solids concentration of this solution is usually 30 or less % of the weight, and its 10 or less % of 
the weight is still more preferred. 

[0027]The polyester film in which the above-mentioned extension is possible is unextended 
polyester film, uniaxial-stretching polyester film, or a biaxially oriented polyester film. Especially 
the vertical extension polyester film that carried out uniaxial stretching to the extruding direction 
(lengthwise direction) of this inner film is preferred. 

[0028]When applying solution to polyester film, if it carries out by the usual coating process, i.e., 
the process separated from the manufacturing process of this film to the polyester film which 



carried out biaxial-stretching heat setting, it is easy to involve in dust, dust, etc. and is not 
desirable. Spreading in an atmosphere cleaner than this viewpoint, i.e., spreading by the 
manufacturing process of a film, is preferred. And according to this spreading, the adhesion to 
the polyester film of a coat improves further. 

[0029]As a coating method, the publicly known arbitrary methods of spreading are applicable, for 
example, the roll coat method, the gravure coating method, the roll brush method, a spray 
coating method, the air knife coat method, the impregnating method, the curtain coat method, 
etc. — it can be independent, or it can combine and can use. As for coverage, per [ it is 
running / 0.5-20g ] 1 m of film 2 , and also 1-1 Og are preferred. As for aquosity liquid, it is 
preferred to use as a water dispersion or emulsified liquid. 

[0030]The polyester film of manufacturing method this invention of a film can be manufactured 
using the film production method known from the former, such as the tenter method and a 
tubular film process. The biaxial-stretching method using the tenter as an example is explained 
below. 

[0031]That is, the polyester composition containing a desired ingredient is heated, melt kneading 
is carried out with an extruder, it extrudes on the cooling drum which rotates from a slit shape 
die, and an unextended sheet is fabricated. This is succeedingly heated with roll heating, infrared 
heat, etc., it extends to a lengthwise direction, and a vertical oriented film is obtained. It is 
preferred to perform this extension using the peripheral speed difference of two or more rolls. As 
for extension temperature, it is preferred to consider it as a temperature higher than the glass 
transition point (Tg) of polyester and also a temperature higher 20-40 ** than Tg. Although draw 
magnification is based also on the demand characteristics of this use, it is preferred that it takes 
2.5 or more times for 4.0 or less times. It is preferred preferably that it takes 2.8 or more times 
for 3.9 or less times. When the thickness spots of a film will worsen and a good film will not be 
obtained, if it is 2.5 or less times, but it is 4.0 or more times, it becomes easy to generate a 
fracture and there is a problem during film production. 

[0032]Although a vertical oriented film continues, and processing of lateral orientation, heat 
setting, and heat relaxation is performed one by one and used as a biaxial oriented film, these 
processings are performed making it run a film. Processing of lateral orientation is begun from a 
temperature higher 20 ** than the glass transition point (Tg) of polyester, and the melting point 
(Tm) of polyester — ** (120-30) — it carries out, carrying out temperature up to a low 
temperature. As for this extension starting temperature, it is preferred that it is below ** 
(Tg+40). an extension maximum temperature — Tm — ** (100-40) — it is preferred that it is a 
low temperature. 

[0033]The temperature up in a lateral orientation process may be continuous, or gradual 
(successive) may be sufficient as it. Usually, temperature up is carried out sequentially. For 
example, the lateral orientation zone of a stenter is divided into plurality along a film running 
direction, and temperature up is carried out by pouring the heating medium of prescribed 
temperature for every zone. If lateral orientation starting temperature is too low, the tear of a 
film takes place and it is not desirable. If an extension maximum temperature is lower than ** 
(Tm-120), **** of a film will become large, and the homogeneity of crosswise physical properties 
falls, and it is not desirable. On the other hand, if an extension maximum temperature is higher 
than ** (Tm-30), a film will become soft, the tear of a film takes place by disturbance etc., and it 
is not desirable. 

[0034]Although the magnification of lateral orientation is based also on the demand 
characteristics of this use, it is preferred that it takes 2.5 or more times for 4.0 or less times. It 
is preferred preferably that it takes 2.8 or more times for 3.9 or less times. When the thickness 
spots of a film will worsen and a good film will not be obtained, if it is 2.5 or less times, but it is 
4.0 or more times, it becomes easy to generate a fracture and there is a problem during film 
production. 
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EXAMPLE 



[Example]Hereafter, although this invention is explained in full detail according to an example, 
this invention is not limited only to these examples. Each weighted solidity was measured by the 
following methods. 

[0036] 1. It asked from the void fraction following formula. 

(True density-real density) It calculates and asks for x100, in addition true density as titanium 
oxide density;3.9 and polyester polymer; 1.4 (/true density). It asked for real specific gravity using 
the density gradient tube of a calcium nitrate. 

[0037]2. Attach an integrating sphere to an average reflectance spectrophotometer (Shimadzu 
UV-3101PC), and measure reflectance when a BaS0 4 white sheet is made into 100% over 400- 
700 nm. From the obtained chart, reflectance was read at intervals of 5 nm, average value was 
calculated, and it was considered as average reflectance. 

[0038]3. The integrating sphere was attached to the reflectance spectrophotometer (Shimadzu 
UV-3101PC), and the reflectance in 390 nm when a BaS0 4 white sheet is made into 100% was 
measured. 

[0039]4. In the device shown in luminosity drawing 1 of a screen, after performing halftone dot 
printing to the acrylic board of 3-mm thickness and setting the film as the light reflector 2, it 
illuminated with the fluorescent lamp of 6W from the single-sided end face. Illumination is 
measured with an illuminometer (Minolta T-10), and let the Screen 1 top be a luminosity of a 
screen. Measurement of illumination attached what wound the black drawing paper of 20-mm 
width around the light-receiving child at the light-receiving child's size, and was used as the 
cylinder, and measured the distance of Screen 1 and a light-receiving child as 20 mm. The thing 
more than 1000 (Lx) was considered as success. 

5. After setting the film as a light reflector of the device shown in amorous-glance drawing 1 of a 
screen, the amorous-glance screen of the screen was judged by visual appreciation, "yellow" 
and a reddish thing were made into "red" and the bluish thing was made [ the thing of white 
light ] into "blue" for "white" and a yellowish thing. 

[0040] [Examples 1-5 and comparative examples 1-4] Only the concentration shown in Table 1 
was added, and titanium oxide, inorganic particle, and fluorescent brightener (Eastman alumnus- 
1) which are shown in Table 1 at polyethylene terephthalate were supplied to the extrusion 
machine heated by 280 **, and were fabricated from the dice to the sheet shaped. It led to the 
roll group which heated the unstretched film which furthermore carried out cooling solidification 
of this sheet on the cooling drum with a skin temperature of 25 ** at 85-98 **, extended for the 
magnification shown in Table 1 at a longitudinal direction (lengthwise direction), and cooled by a 
25 ** roll group. Then, it extended for the magnification shown in Table 1 in the direction 
(transverse direction) vertical to the straight side in the atmosphere which led to the tenter and 
was heated by 120 **, holding with a clip the both ends of the film which carried out vertical 
extension. After that, 235 ** heat setting was performed, it cooled and rolled round to the room 
temperature after gradual cooling uniformly within the tenter, and the 1 25-micrometer-thick film 
was obtained. The physical properties as a liquid crystal display light reflector substrate of the 
obtained film are as in Table 2. 



[0041][Example 6 and comparative example 5] Using two sets of extruders, from each extruder, 
add the particles shown in Table 1 to polyethylene terephthalate, and the extruder 1 B horizon, 
The extruder 2 was made into the A horizon, after drying like Example 1, it extruded, and the 
extruder 1 performed the inner layer and the extruder 2 performed the co-extrusion to 3 
lamination of the outer layer. Then, 125 micrometers in thickness were obtained by the same 
technique as Example 1. The laminated constitution ratios of the obtained film were 1/11/1. The 
characteristic of the obtained film is as in Table 2. 
[0042] 

[Table 1] 
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[0043] 
[Table 2] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]Drawing 1 is a sectional view of a liquid crystal display. 
[Description of Notations] 

1 Screen 

2 Light reflector 

3 Halftone dot printing 

4 Transparent light guide plate 

5 Diffusion board 

6 Cold cathode tube (fluorescent lamp) 
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Grasp the Idea 
Expand the Idea 
Describe the Idea 
and 

Protect the Idea 



Main Office : 

1-20-10-203 Takadanobaba 
Shinjuku-ku, Tokyo 169-0075 
Japan 

Telephone: 81-3-5272-6849 
Facsimile: 81-3-5272-6107 
E-mail: awat@ff.iii4u.or,ip 



June 15, 2009 



Mr. Christopher L. Frank 
Darby & Darby P.C. 
7 th World Trade Center 
250 Greenwih St. 

New York, NY 10007-0042, U.S.A. 



VIA FACSIMILE 
page(s) (including this page) 



CONFIRMATION I 
COPY J 



Re: U.S. Serial No.: 10/595,393 (PCT/JP2004/015047 ) 
Applicant : MITSUBISHI PLASTICS, INC. 



Your ref . : 
Our ref. : 



20570/0204294-US0 
FP301US 



Dear Mr. Frank: 

We are enclosing copies of one (1) reference cited in an Office Action 
issued by the JPO, with mailing date of March 17, 2009, in a counterpart 
JP application of the above-identified application. 

Please submit the reference to the USPTO as additional IDS. 



Please acknowledge your safe receipt of the reference. 
Very truly yours, 



Yumiko OSHIMA (Ms. ) 
YO/ni 

Enclosures: Via courier 



RECEIVED DARBY & DARBY P.C. 
BY: 



, JERyiCES DEPT. 
DATE: ML 



Main Office: 

1-20-10-203 Takadanobaba 
Shinjuku-ku, Tokyo 169-0075, Japan 



Branch Office: 

1-32-14 Takadanobaba, UK Building, 8 th Floor 
Shinjuku-ku, Tokyo 169-0075, Japan 



